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= (54) Title: CROSSLINKED POLYMER ELECTROLYTE AND USE THEREOF 
1^ (54)%W<D%fr: BBS^mBHatf-ttDffljfc 
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(57) Abstract: A polymer electrolyte composition 
characterized by comprising (1) a crosslinked 
polyether bipolymer which has a main chain 
comprising repeating units represented by the 
formula (i) and crosslinking units repeated by 
the formula (ii) and which has a weight-average 
molecular weight of 10 4 to 10 7 , (2) an electrolytic 
liquid comprising an aprotic organic solvent, (3) an 
additive, as an optional ingredient, which comprises 
an ether compound having an ethylene oxide unit, 
and (4) an electrolyte salt compound comprising a 
lithium salt compound. The composition is excellent 
in liquid retention and ionic conductivity, is usable 
in a wide temperature range, and has excellent 
Q electrochemical properties, (i) (ii) [In the formula, R 1 is an ethylenically unsaturated group having an ester bond.] 
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©a:^i/Ki:©*^^fT^i^T#•CV^5o #H4#5f USP 4,818,644#^#^ 
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5 n-214038) „ rtv*"C^Hffl>fk$^TV>5m««r^ 

(1) n9suiRfi¥4^ a) TZcDf&fi, Rvmmj&fitLx 

(ii) Sc^^iiitsli^W 1 0 4 ~ 1 0 7 vmftxhZtf 

#y ^T/u-K&m&w-<D$m& (1) tts tib^: a) xmztiz>ffi&%- 
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— f CH 2 -CH 2 -<H — (i) 



— t-CHo-CH-0-) — 



5 Wf», R 1 lfr^x^;i'W&%GirZx.?-uy®*mimX'b5o ] 

i-x^-7c*S^^©W^ (l) fcfcttsaWHiMfc (i) &#J&-f5 

io ^wfr&fe-e&s. 

Ci-ftfct), -c(=o)o-] , Dtfcfcfc, c=c] 

15 za»fr©»ttd>* < t> i i *fc»± 2 ) -efc •? > nr^is? ym<om 

A ll -CH 2 = C(-A 12 )-(CH=CH) p -C(=0)0-A 13 

, a u i4^*»c i~i2 (omvkmm (Mt^ i ~ 1 2 

20 flHt**** fcf±&*» 1~12 <^*B$Mb*M) , 

A u tt**j!iC«fcf±;< fvUE, 
ptto*fctti<7)«rc*)5 e ] 
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CH 2 = CH-C(=0)0- 
CH 2 = C(CH 3 )-C(=0)0- 
CH 3 CH=CH-CH=CH-C(=0)0- 
Ph-CH = CH-C(=0)0- 
5 [Phf47a=;ui£-efc5 s ] 

CH 3 -CH=CH-C(=0)0- 

^XT^&Z^i-Z^ uis&*ffia& (ii) **Mfct-5¥**©fll Ltd, 

r^y^^y^/K *#*y/i*tiyy*i?A'* y/wymyy^'K w 

m^oM«^^J:l3-7C**^ft:Sr#5fi^*Cife0s Wm 63-154736^ 

sot, ^t-csjs zKzztKZvxtf}) ^-T^m^m^n b n s „ **» 

£ft£*tbT, (i) ^M1-5^f-vy^-=3rVK©fi^« 80- 

99.5mol% »tt<tt 90~98mol% mti&flL (ii) Sr#j5fe1-S**^9 V{b 
25 0.5~20mol% N 0^t<{4 2~10mol%"C<fc>5 o ^'Jx-fMjc 

» W«i«J&» (ii) Srfcffcl-* ^b^*©**S 20mol%&TT*& 
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«^5tSs fM&tt£#3fc&^ IftTO^S lo 4 ~io 7 of&fflrt, 

^frSBSftflrffcirUCttu ^hy^-t^K ^-^v'^-zK Kp 
'f'f-jvt % ;w^-^-dr 5/ F\ ^ h\ 2, 5-v^ ?vv-2, 5-v> (t-^ 

w (3) iri^v^cm^KM© loofijKPfcatLt o. i~ioM»$&igi*i-e 

20 fo<5„ 

fn=M)/K 2,2'-7V r t^(2-^^^ci=hy^)> 2, 2* -TV If* (4-* 
h **S-2, 4-5?* ?VW* V n - bV M % 2, 2-7 :/ fc* * (2-* 
25 o tf^T 5 -tm&, 2, 2' -7 y f7« [2- (2-^f ^ ]) /V) 7n A 

J"], 2 ) 2'-7/^[2-^f;WN-(2-l: Ko^^/l')^ tftf-^TS Kj\ 
2,2'-7yif^(2-^^vyo^V) > 2,2'-7/^[2-(t Kb^Vp«^)^o 

t°^-- h fens. 7 ^ik&ydommter vfc&momm^ £ u 

a* i§^> m« (2) Mi o) ^^«mft ioom* 
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Wtatl/C 0. l~10l**|J©<5fflrt , T*ifc<5. 

r/K p< * ^ y y ^vVi^-r/K T y /u^ y i/iStv^—T-jvijUfc 

KggfR, 4-^M^7^ K»MW#©T$> KS^Srffi§cfc/flv>5 r t & 
^pWK WI/^JJ 3-/1^7^ P W i?sfl/^p3^ 

y^^ywh, MJ^f-w^y a-^r^ y i^-k hy^v^y=> 
y i/— k a-y rfxfi/y^pa-M^r^ y k *y 
fritt^t y w k 7°n tfvy^y a*-/vs?7^ y K T'd 
ti/^y ri-;i^^ y v-k *y ^nif v^y ^-jvvtp y 
k a-yrfyntru^ya— /us^^yv-k tr=>w*y k tr= 
w^pwk ry^r^yi'-k 7y/M*y*v-k 

-k MJTUMy^wK F p t'^/^yf P ;V7^ ^ 

« (2) Rtmam o) &i^fcm»««^ loosi^stt-t o~iooa 



WO 2004/113443 PCT/JP2004/008834 

7 

(II) % ^nnM)^(M)7i^*^7^)B^A(I) % ^g^l 

hytt#»»k&Sft« (2) iLTfi, #7^ h^ttOx-f 

fny^hV, 7f U^-tf^-K if-H/*-**— K *?*?Art~tf 
if/Mf/l^-tf^-K v^f/l^-tf^-K 1,2-i^ 

1,2-^ h^nXy, 3-^^-2-^-^/U f h?fc Kn77 
y N f7kKB77^ 1,3-^^7^ 4,4-^^^1,3-^^ 

yyy, tert-^f/Vx— r/K iso-:/f /V^— ' 7VK 1, 2-^ h^rW h=¥v^ 

ifi^^y =i— /i^f/n— r/K if i^v^'J n-/i"7if 
tvk hJJifVi^y =i-/v^f;n~f/K H)xf^jj3-M?i 

v) /v^i^yi/i--- r/K if^^7^f A s if I'^/v^y-l' jrffrt'f 
hyfy^^ ff-^VVyyJJ*, ^f/^7^f^ W^f/K St#^f 
;K 7"oWyi^f/l4W^ ^*ib©2TO±©^£ti£ffiV>T 1 b& 
V\ 1$fc#S;U^©f±xf Wj/fl-tf^K ^ntfl^tf-tfjfr-K y-^ 
fC7.^by> ^fHO&^Jj?*— K v^f^-tf^- K xf/V.* f/V# 

K ^i^vv;*/-^- K 3-^^;u-2-^f-yy K^T-fo5c 
3 if V^^P 3-/1/^^ f /H— r/K 1> y xfl/y^D n— /i^i<?vn>- 

iool*fflsic*t LT ioo~io, ooojMKP©ttfflrtT?fcS. 

«tt^^ V N(D-C\ hyllfiill^^iflffK (2) ©Hft£l£<*r 
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(iii) ~ (vii)OV^3&>-T?«**l*aaO«i3JSff*U\ 



2 -0-(-CH 2 -CH 2 H)-) a -R 2 
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R 4 -(-0-CH 2 -CH2-) c -(«H 

CHg-O- (-CH 2 -CH 2 -(}-) ^R 3 



R 7 - (-O-CHg-OIg-) f-O-CHg O^-O- (-CHg-CHg-O-) ,-R 5 

CH-0-(-CH 2 -CH 2 -0-) h -CH ( iv ) 



R®- (-O-CH^-CHg-) -O-CH2 {^-^(-GHg-CHg-O-Jg-K 



.6 



5 ^ 



CH 2 -0- (-CHg-CHg-O-) j-8 9 
R 11 -(H)^-CH 2 -) k -0-CH-CH 2 -CH (y ) 



R 12 -(-0-CH2-CH 2 -) j-O-CHg C^-KM-CHg-CHj-O-) j-R 10 



R l6 -(-^KW 2 -) p -KH^^H2^(^^^) n -R 14 (vi) 

CHg-O- (-CHg-CHg-O-) o -R 15 



C^-O-^-CHg-O-)^ 17 

R^-^-o-C-a^-ci^-a-)^ 18 (vii) 

CHg-O- (-CHg-CHg-O-) S -R 19 

R 2 ~R 20 & N $Hgc 1~6©7/1'^S> a~s IS 0~12OgcT*fc3 o ] 
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&teimx-hy, ma&ttwm (2) commit?) mn, %&wm. 

5 ttmfr&^xm^h&nmw&te&b (4) ^y^-x^r^s^ 
»^^-y©yf-«>A>r^i, itotf'f^ Jtrin'^ B^m^^-y> 

10 AsF»"\ PF 6 "\ ^T3^>^*>flfc>f*^- d-^f'^^Vfll-f^V, Kx 

"\ [(x 1 so 2 ) (x 2 so 2 )N] - N [(x 1 so 2 )(x 2 so 2 )(x 3 so 2 )c]-, S.T>*[(X 1 S0 2 )(X 2 S0 

2 )yc]- a^baa^fcBw^-yiaibftsfts^ft^WbtbS. fiu x 1% x 2s 

15 XaSt) 5 Ytt«-?!R9H4«^ife5. #SL<ttX 1% X 2N RtHatt^^LT^ 
/ua-pTJJ— /i"£T*>!K Yf±=hP3&, =fny|, *^tJ?^ 

20 *8Wwsv^t\ iwiwttk^* (4) 7Ky^-x/v-7D*m^ 
fcRvmmm (2) ®ft&fe *fcr±#p3>- ; r^-jc*s^ mmw. (2) 

(3) loofiagp^LTi-ioomw, iflKtt 3~ 
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w ( 3 ) (DA^tt^ftmsft tT^a$*T t av\ 

5 'fcflrtSfcfcfcx 9^*^/^BSrSfiJffli-5i, io^C~200'C(DM»T l 

£\ -^^(iit^lJ^V^tUSc il^s 10*C~150lC©ia«^T 0.1#~1 
BWBtfailiRlS^Ti-S. *#flS^-f**#^-«»IK«T?tt 10°C~180°C<£>S 

g£f$T lO^loWMTSWiRJC^Ti-*. 
(2) % l&WJ (3) % ®fi¥SCtt£ti (4) *5J:V7i?*^m Riiitf 

25 RO { Mg^^i^f©BI'f^-y©>f*>^i©IHRi: LX<D$mt>%z.t>tiZ> 0 * 



-? 
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5 i/ 3 ^o?h^ (*) s^ft^Jr (vmfemm rid-6a, as^mx 

($c)$f#7i^>3 >)f-^^ KD-807, KD-806, KD-806M RXf KD-803, RXffe 

-m^ummm dsc 220 *%\,\ mm^Mt^-^y^^-w^m&m 

i:tf DSC 7 &fflV\ ^t#ffl^$ , m&Wm -100~80t. W lOtVrain 
10 TilJ£Lfc 0 30tT*frV\ 7^;vA^r SUS®[ (^r^ 

©i;«ix(i$^, mj± 30mv. Rfcmm ionz~iowiz<D&ffimzm\ 

t^l/-^|l»l (M) M<D E16(J?^. 16^ 43J0fcffllVfc„ 

15 ttSSE©»3S 

20 

ram (#y^-oisft) 

ttj|«©«it0!It?*Ufc«^»K 2gtzk# lOppm^T^P^Lfc^^^y^^ 
25 195g fi>^^y^^y^i?/I^©S^*^^n^h^77-r— "T^I^UJte 
5#!J-r- SrBBWLfcfc* ffffT 40^ 24l$W % 35 MEET 45 < CT- 10«fW 

n^LxxKy^- 207 g «r#fc. ^(Dm&fcvtiyximmmz -62°c, m 

1207J, jftft&fitt 65J/gXfeofc„ X H NMR*^ I- Afc t. 3 Z. 
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y ^-i<yia*^*fit*tt*^^ k 93moi%, / * * y 

/HH^Pi/^ 7raol%T*fcofCo 

(ty§£3 L©#7*IUoq77* = ©fig&£^?ffi&U LT 

v^i?/u 30g, »Un-^W 1.000gRt«i^lWWi: Uxfv^ 
y tf-jv*.—' f/w o. ig£tt&^ xfv^s^K i95g fiT^ 7 y 

ffltfcH, &ffT 4CC-C 24B#P^ 35fc«ffT 45t:-e 10B#F^WbT7Ky-7- 
20lg«r#fc o £©*S£#©#7**s£ffl£tt -61°C, 20^, 

JftSffiriS^ISStt^H^^^K S 6 " 10 ^ J? 4mol% T* 

tfdftojRitflfi-c* Lfc«^wt 2 g loppmj^r^ps tfcT ^ y /nft^ y 

i/*?>v 30g, IMH^ LT^ vy^y ^—)\^:J^)V^—"r,v I5g X 

utiatn-^fy i,ooog ifvm^K i95 g »7*y 

ffltfcJL ^ET 40°CT- 24fl#|KU HMET 45'C'T? 10B#IH«*Ut 
197 g n ©*S£#<D# 7 -62°C, S 

6,500, IMfg&tt 69J/gT?*ofc 0 *H NMR*-<7 h/V^iSrup^S^*©* 
y^-JMMW^^WIS*tt*f"V'^*^K 95mol% % 7^U^!J^;V 
5mol?6 -Cfcofc 0 
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mm i 

k£tni-&&htiit-5ii#m&ft igs sLfwjj-tf*-}- iog, y-^f-u 

7? hy iog, 7*?*juffl%fflk LxmMb^yyj'i' o.05 g &tf libf 4 2 g & 

W^«!Wa*lfc*f^llUfc. -f*y£«tt 30°C-? 8.3 x lO~ 4 S/m t? 
HUM* 2 

fi^j2-e#^tLfczi7c*fi-a-#: lg, xfvv*-**>-h log, 7°at'v 
y^-^-h io g% TIBS: (viii) ©xf i/yt^rv' Kf fi^f t5i^-f /i> 

2g M®=-*-£fflV^ 
m©^TO^flSKMfe5rMtfc 0 >r#lHR*£tt 30<C-? 1.1 x 1CT 3 

s/cm itmiitft^x^^y^m^fo^mmw^mm^titco 

CHg-O- (-CHg-CHg-O-) 2 -CH 3 
CHg-O-CHg-CHg-O^H (viU) 
CH 2 -0- (-CHg-CHg-O-) 2 -CH 3 



n-tm 3 -e# ^ xfwy^^-b io g , /ptv 

10 g> 9^*Afll*WWibriHMfc^> r 'f/l' 0.05g Rtf LiBF 

4 2g*®-\z.m&Ltz 0 mm*-fi-t:M^Xs ^.<Dm^m^±^-^- 

E16 T^y^LX^m^tz^ 90°CX 10l*IWIM$Lfc#, M^iS- 
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a^MfeUf!)^* 90g x 7tf^7^ 4g, 7 «/fl5lf=!) T 

y 6g, i^^fWAT^ K lOOg Sr^v^xa-S-Lfc^ 
h & JJ ^ £ A SrSlPfc tX 142mAh/g(7)^m^i:^# fe ftfc 0 
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h $ y f - * A ££2fSfc tT 102mAh/g©JMl»i:*s# & ftfc 0 
5 

»P^f,l^J 1 -^SbtLfc-TC**^ lg> t° h lOg, 

r /fny^ h> io g> vvx^mnt Lxmmit^yy^^ o.osg r^ji 

fTofc„ ILhtfo it-few* 20 t C©11MT* l2l^ra««FUfc^ «?6©3S»S«F 
SrlftlteLT 144mAh/g fc^fe. 

*L<3feg£;h/tV5. Ifc^otlft^ftCfe, ^ft^^r^f— > %7*m 
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1. (1) *5iIU»at¥ffi* s (i) RtJ^«^i: (ii) ^ 

©^^iftfctsiiWd^i* 5 1 o 4 ~i o 7 <D$mftx*hztfv ^-t 

(2) #:/n hvmM&&*btt&Wmts 

( 4 ) y A&{ftMfea> k ft 5 SISH^I 
frfe ft 5 £. <h i: i"5 K^fMW»ri». 

CH 2 -CH 2 -0-) — (i) 




2. (ii) ^©j£#tfS7?!)/v^y$'v ? /K f&Mi*t>& 

3 . # 9 i-f/^tt^HCWW 1 0 5 ~ 5 x 1 o 6 <D$mft 

4 . (i) 5£©jfc£# 8 0-9 9.5 mol% (ii) StOfifcW 0 . 5 ~ 2 0 
mol%;o> b ft 1 fcEfcOiK^SftfCfcl**. 



